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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 . In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the time of having a head and a stem and carrying out tapping of the steel from a tapping 
converter ~ tapping — the darts characterized by having the specific-gravity-adjustment section in the 
darts used for the slag removal positioned in a hole so that the aforementioned head can attach the 
material of different specific gravity 

[Claim 2] The aforementioned specific-gravity-adjustment section is a hole formed in the surface section 
of the aforementioned head, and the material of different specific gravity is darts according to claim 1 
characterized by filling up the aforementioned hole the account of before. 

[Claim 3] the insertion in which the shaft which the aforementioned hole is formed in the center section of 
the head, and was projected and formed in the end face of the aforementioned stem at the pars basilaris 
ossis occipitalis of this hole is inserted — the darts according to claim 2 characterized by drilling the hole 
[Claim 4] The aforementioned heads are darts given in 1 of the claun 1 characterized by being formed by 
unifying two or more division sections, or either of 3. 

[Claim 5] the female which specifies the lower front face of a darts head — the male which has heights 
that a hollow should be formed in a head front face after filling up metal mold with head formation 
material — the process pressed with metal mold, and the above ~ both ~ the manufacture method of the 
darts characterized by having the process which fills up the hollow of the mold goods which removed 
metal mold and were obtained with the specific-gravity-adjustment material which has predetermined 
specific gravity 

[Claim 6] The process which the aforementioned heights are formed corresponding to the center section 
on the front face of head, and forms punching in the aforementioned hollow from a head rear-face side 
before being filled up with the aforementioned specific-gravity-adjustment material. While inserting in the 
lobe projected and formed in the end face of a stem from the head lower part side to this punching It is 
the manufacture method of the darts according to claim 5 characterized by having further the process 
which shows the aforementioned stem end face to spite the lower front face of a head, and performing 
restoration of the aforementioned specific-gravity-adjustment material to the hollow in which the 
aforementioned lobe is inserted. 

[Claim 7] The manufacture method of the darts according to claim 6 characterized by attaching the 
member which prevents the deflection of a stem between the aforementioned lobe and the inside of a 
hollow before being filled up with the aforementioned specific-gravity-adjustment material. 
[Claim 8] the process which carries out pressing from an opening side and forms a head after filling up 
the metal mold which specifies the lower front face of a darts head with the head formation material 
which has predetermined specific gravity, and the above — the manufacture method of the darts 
characterized by having the process which equips with a stem the head which removed metal mold and 
was obtained 

[Claim 9] the process which forms the aforementioned head — the above — the manufacture method of 
the darts according to claim 8 characterized by having the process which forms the hole which can equip 
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with a stem by being filled up with the aforementioned head formation material where a removable arbor 
is attached in the center section of metal mold, and removing an arbor after that 

[Claim 10] the tapping process fi-om a tapping converter — setting - tapping of a tapping converter — the 
specific gravity same in case darts are supplied to a hole as the specific gravity of a slag and abbreviation 
of the head of the darts — carrying out - the aforementioned tapping - the method of carrying out 
tapping of the steel fi'om the tapping converter characterized by supplying the darts which have such a 
head to a hole 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dajnages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] the time of this invention carrying out tapping of the steel 
from a tapping converter in detail about the method of carrying out tapping of the steel from a tapping 
converter ~ tapping of a converter ~ it is related with the slag-removal member (darts) dropped by the 
hole and its manufacture method 
[0002] 

[Description of the Prior Art] tapping which leaned the tapping converter and was conventionally formed 
in the side in the steel refined within tapping convertor in the steel-manufacture process in an iron mill ~ 
the technology taken out from a hole is known In this case, if the slag has arisen in the steel-manufacture 
process within tapping convertor and tapping also of this slag is carried out together, it will lead to 
deterioration of the quality of a final product, for this reason, tapping of the tapping converter leaned so 
that the slag which is floating might be removed in the case of the above-mentioned tapping ~ dropping a 
slag-removal member to a hole is performed 

[0003] this slag-removal member — tapping — the head which blockades a hole, and tapping ~ it consists 
of stems inserted in a hole (called "darts" from the configuration), and the head is constituted by the 
material which has the same specific gravity as a slag and abbreviation for this reason, the time of tapping 
— a stem — tapping — the slag which a head sinks gradually in connection with tapping of steel, and floats 
to steel by positioning and dropping to a hole ~ tapping — before flowing out of a hole — tapping — a 
hole will be blockaded, thereby, the outflow of a slag is prevented and drawing of only steel with high 
purity becomes possible 
[0004] 

[Problem(s) to be Solved by the Invention] Usually, although the above-mentioned head portion of darts 
is formed in one of the material (a chrome ore or refractories material which wrapped in the slab) which 
has specific gravity equivalent to the ****** slag produced m a steel-manufacture process, depending on 
the various conditions in a steel-manufacture process, for the darts usually used, its specific gravity is too 
heavy, or it has the problem of being too light, if tapping also of the slag will be carried out with steel if 
the specific gravity of the head of darts is light, deterioration of quality arises to a slag and the specific 
gravity of the head of darts is conversely heavy, before [ namely, ] steel will finish carrying out tapping 
for all — tapping — since a hole is blockaded, fiitility will arise 

[0005] With the slag actually produced in a steel-manufacture process, the conventional darts are formed 
unifonnly not related and the problem that deterioration of quality which was described above, and usable 
steel are useless has produced them. 

[0006] Steel by which tapping is carried out from a tapping converter is made useless, or this invention 
aims at offering the method that the tapping method of not reducing quality of the steel by which tapping 
is carried out, the darts used on the occasion of the tapping, and such darts can be manufactured easily. 
[0007] 
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[Means for Solving the Problem] the time of this invention being equipped with a head and a stem and 
carrying out tapping of the steel from a tapping converter, in order to solve the above-mentioned 
technical problem — tapping — in the darts used for the slag removal positioned in a hole, it is 
characterized by preparing the specific-gravity-adjustment section so that the material of specific gravity 
which is different on the aforementioned head can be attached 

[0008] At the steel-manufacture process in a tapping converter, the specific gravity of the slag which 
floats during steel manufacture according to various conditions differs, as mentioned above, the 
specific-gravity-adjustment section of the head of darts - the specific gravity of a head - the specific 
gravity of a slag, and abbreviation — it becomes of the same grade — as — the controller material of 
desirable specific gravity - attaching - this ~ tapping - it becomes removable [ the slag of various 
specific gravity which floats to the refined steel by dropping to a hole ] 

[0009] moreover, the female as which the darts manufacture method of this invention specifies the lower 
front face of a darts head so that the above-mentioned darts may be manufactured easily — the male 
which has heights that a hollow should form in a head front face after filling up metal mold with head 
formation material — the process which presses with metal mold, and the above ~ both — it is 
characterized by to have the process which fills up the hollow of the mold goods which removed metal 
mold and were obtained with the specific-gravity-adjustment material which has predetermined specific 
gravity 

[0010] Thus, in case the head of darts is fabricated, the crevice is formed beforehand and it becomes 
possible to manufacture easily the darts from which the specific gravity of a head differs with constituting 
so that it can be filled up with the material from which specific gravity differs here. 
[00 11] moreover, the female as which the darts manufacture method of this invention specifies the lower 
front face of a darts head ~ the process which carries out pressing from an opening side after being filled 
up with the head formation material which attaches a removable arbor in the center section of metal mold, 
and has predetermined specific gravity here, and the above ~ the aforementioned arbor removes from the 
mold goods which removed metal mold and were obtained, and it is characterized by to have the process 
which forms the breakthrough for stem wearing 

[0012] thus, the female which specifies the lower front face of a darts head — the portion extracted by 
allottmg the arbor beforehand to the center section of metal mold, and pulling out the arbor of a head 
portion after filling up with and carrying out press forming of the material which has desired specific 
gravity here — a stem — equipping — being easy — it becomes possible to manufacture easily the darts 
which have the head from which specific gravity differs 

[0013] furthermore, this invention — the tapping process from a tapping converter — setting ~ tapping of 
a tapping converter — the specific gravity same in case darts are supplied to a hole as the specific gravity 
of a slag and abbreviation of the head of the darts — carrying out — the aforementioned tapping — it is 
characterized by supplying the darts which have such a head to a hole 

[0014] Thus, in case tapping of the steel is carried out from a tapping converter, it becomes possible to 
take out quality steel efficiently by supplying the darts according to the actually produced slag. 
[0015] 

[Embodiments of the Invention] Hereafter, the gestalt of desirable operation of this invention is explained 
concretely, referring to an accompanying drawing. 

[0016] Drawing 1 shows the gestalt of 1 operation of the darts concerning this invention, (a) is a 
perspective diagram and (b) is drawing of longitudinal section of the center of darts. 
[0017] Darts 1 are constituted by the stem 20 fix ed so that it may extend caudad towards the head 10 of 
an abbreviation semi-sphere configuration, and the center section of inferior-surface-of-tongue 10a of a 
head 10. the time of leaning a tapping converter and carrying out tapping of the steel, as darts 1 were 
mentioned above — tapping — what is positioned in a hole and dropped — it is — a stem 20 — tapping ~ 
movement of darts regulates by being positioned in a hole — having — defluxion of steel — a head 10 - 
gradually — sinking — going — final — inferior-surface-of-tongue 10a of a head 10 — tapping — a hole is 
blockaded In this case, the basic material of a head 10 is formed of the refractories material with which 
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specific gravity of a slag, abbreviation, etc. which are produced at the steel-manufacture process in 
tapping convertor were by carrying out, and material, for example, an iron ore, the piece of steel, the steel 
grain, the iron alloy, etc. were mixed. Moreover, it is desirable to form two or more slit 10c which sets a 
predetermined interval to inferior-surface-of-tongue 10a of a head 10, and extends in the vertical 
direction along with a periphery. By forming much such slit 10c, steel can be flowed out smoothly. 
[0018] The specific-gravity-adjustment section (crevice 1 1 tubed with the gestalt of this operation) is 
beforehand formed in the center of surface 10b of a head 10, and it fills up with the material 
(specific-gravity-adjustment member) of diflFerent specific gravity fi-om the component of a head 10 to 
this crevice 1 1. A material lighter than the specific gravity of the slag which actually floats as this 
specific-gravity-adjustment material, or a heavy material is used suitably. That is, when the specific 
gravity of the slag which actually floats is heavier than the component of a head 10, in order that a head 
10 may float, it is filled up with material with specific gravity heavier than the slag, and a head 10 is sunk. 
On the contrary, since a head 10 sinks when the specific gravity of the slag which actually floats is lighter 
than the component of a head 10, it is filled up with material with specific gravity lighter than the slag, 
and a head 10 is floated. 

[0019] Thus, in a steel-manufacture process, since the specific gravity of a head 10 can be adjusted 
according to the slag which actually floats, it becomes possible to be able to prevent that an impurity 
(slag) nuxes with the steel by which tapping was carried out, or to take out only pure steel [ be / no 
futility ]. In addition, specific-gravity-adjustment material prepares much darts with which it was loaded 
beforehand for the crevice 1 1 of a head, and specific-gravity-adjustment material which prepares the darts 
in which the crevice 1 1 was formed for the head as shown in drawing 1 (a), and may load with the 
optimal specific-gravity-adjustment material for the specific-gravity-adjustment section (crevice 1 1) of a 
head 10 at the time of a darts injection process, or is different chooses the darts optimal at the time of a 
darts injection process, and you may make it supply it. Moreover, although the 
specific-gravity-adjustment section was formed in the center of the surface 10b as a single crevice 11, 
about the position in which a crevice is formed, and its number or composition, it can be changed suitably 
and limited to the composition shown in drawing. Or the specific-gravity-adjustment section may be the 
composition which specific-gravity-adjustment material can attach in an outside surface besides the 
crevice shown in drawing. 

[0020] Drawing 2 is drawing showing an example of a method which manufactures the darts (darts by 
which the head is beforehand loaded with specific-gravity-adjustment material) shown in drawing 1 . 
[0021] the female which specifies base field 10a of the head 10 of the darts which have an abbreviation 
semi-sphere configuration as shown in drawing 2 (a) — metal mold 30 and the bottom plate 32 which has 
heights 32a so that the hollow suitable for attachment of the stem mentioned later may be formed are 
prepared, and it is filled up with the material (refi-actories material with which the iron ore, the piece of 
steel, the steel grain, the iron alloy, etc. were mixed) which forms a head 10 here And after pressing with 
the forming force plunger 35 which has the heights 35a and 35b which form a crevice fi-om a fi-ont-face 
side, a head 10 is formed as these metal mold is shown in drawing 2 (b) by removing in the direction of an 
arrow. In addition, according to it, hollows 11a, lib, and 12 are formed in the fabricated head 10 of the 
heights 35a, 35b, and 32a currently formed in the above-mentioned forming force plunger 35 and the 
above-mentioned bottom plate 32. 

[0022] The crevices 11a and 12 formed in both-sides side are divided by lOd of thin thick sections, and 
the head 10 formed by the above-mentioned metal mold drills a breakthrough 15 in lOd of this thin thick 
section, as drawing 2 (c) shows. And fi*om a rear-face side, as shown in drawing 2 (d), a stem 20 i s 
attached. Shaft 20a inserted in the aforementioned breakthrough 15 is projected and formed in the 
upper-limit side, a stem 20 ijjnt he state where this shaft 20a was inserted in, and the upper-limit side of 
a stem 20 is shown on the base of a hoUow 12 to spite it while it extends caudad. 
[0023] In this state, as shown in drawing 2 (f), a hollow 1 1 (1 la, 1 lb) is filled up with the 
specific-gravity-adjustment material 40 which has different specific gravity fi*om the specific gravity of the 
material of a head lO^^nd a stem 20 is fi xedto it. In addition, on the occasion of restoration of the 
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specific-gravity-adjustment material 40, as shown in drawing 2 (e), where wandering of a stem is stopped, 
restoration of specific-gravity-adjustment material is attained by allotting the shaft holddown member 38 
between shaft 20a and the inner skin of hollow lib. Moreover, after being filled up with the 
specific-gravity-adjustment material 40, it is desirable to blockade the specific-gravity-adjustment material 
40 with covering 42. In addition, as specific-gravity-adjustment materiaJ 40, a chrome ore, an iron ore, 
etc. can be used as a material with comparatively light specific gravity, and the piece of steel, a steel 
grain, an iron alloy, etc. can be used as a material with comparatively heavy specific gravity. 
[0024] It becomes possible to create one-wise and easily the darts which have the head fi-om which 
specific gravity differs by changing suitably the component of the specific-gravity-adjustment material 
with which the hollow 1 1 of a head is filled up according to the above composition, where it has a stem. 
Of course, a stem 20 may be composition attached in after the event to the head with which the 
specific-gravity^djustment material 40 is filledf up. 

[0025] consequently, the darts which have the head of the optimal specific gravity — choosing — tapping 
— it becomes possible to take out quality steel eflSciently by dropping to a hole 
[0026] Next, the another manufacture method of darts is explained with reference to drawing 3 . 
[0027] the female which specifies the base field of the head of the darts which have an abbreviation 
semi-sphere configuration as shown in drawing 3 (a) - metal mold 50 and a female — the bottom plate 52 
allotted in the center of metal mold 50 is prepared, and it is filled up with the material (refi-actories 
material with which the iron ore, the piece of steel, the steel grain, the iron alloy, etc. were mixed) 55 
which forms a head here In this case, while projecting up, shaft 52a gradually narrow-diameter-ized 
towards the upper part (a upper-limit field is ******) is attached, and a bottom plate 52 is filled up with 
material 55 to near the upper-limit section of shaft 52a, as shown in drawing 3 (b). 
[0028] and the hole in which shaft 52a is made to insert fi*om a fi-ont-face side — by pressing with the 
forming force plunger 57 which has 57a, and hardening material 55, a head 10 is formed, and as shown in 
drawing 3 (c), the forming force plunger 57 is removed then, the thing for which a bottom plate 52 is 
raised up, and a bottom plate 52 is removed, and shaft 52a is removed ~ (— the head 10 by which 
taper-like breakthrough lOe was formed in drawing 2 (d) - (f)) and the center is completed ( drawing 2 
(g)) In this case, since shaft 52a is narrow-diameter-ized as it goes up beforehand, drawing is performed 
easily. And insertion fixation of the stem 20 shown in drawing 1 is carried out at breakthrough lOe 
formed of this shaft. 

[0029] According to the above composition, the head itself can really be fabricated by the material of 
various specific gravity by changing material 55 variously, and the darts which have the head of various 
specific gravity can be easily created by it. In addition, as specific gravity controller material 40, a chrome 
ore, an iron ore, etc. can be used as a material with comparatively light specific gravity, and the piece of 
steel, a steel grain, an iron alloy, etc. can be used as a material with comparatively heavy specific gravity. 
[0030] Consequently, two or more darts fi*om which the specific gravity of a head differs are created, and 
it becomes possible in an actual injection process to take out quality steel efficiently by choosing the 
optimal darts. 

[003 1] As mentioned above,-like, although the darts which have the head which has various specific 
gravity can create only a head in one, a stem and really Especially when creating large-sized darts, as 
shown in drawing 4 (a), a head 10 is divided (division sections lOp and lOq), these are separately created 
in one, and a head 10 may be created by combining each division section by adhesion etc., as shown in 
drawing 4 (b). each head composition ~ it is desirable to form a positioning means (crevice lOp* and 
heights lOq' which fits into this) so that it faces creating Members lOp and lOq, and it may position easily 
to each composition member and a head 10 can be created 

[0032] As mentioned above, although the manufacture method of the darts which have the head fi-om 
which specific gravity differs was explained, about the manufacture method of darts, it is possible for it 
not to be limited to the gestalt of the above-mentioned implementation, and to create by various methods. 

[0033] 
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[Effect of the Invention] It becomes possible to use the darts which have the head of the optimal specific 
gravity according to the slag produced within tapping convertor according to this invention, and steel by 
which tapping is carried out from a tapping converter is made useless, or reducing the quality of the steel 
by which tapping is carried out is lost. 
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♦ NOTICES * 

Japan Patent Office Is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] the time of this invention carrying out tapping of the steel 
from a tapping converter in detail about the method of carrying out tapping of the steel from a tapping 
converter ~ tapping of a converter ~ it is related with the slag-removal member (darts) dropped by the 
hole and its manufacture method 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] tapping which leaned the tapping converter and was conventionally formed 
in the side in the steel refined within tapping convertor in the steel-manufacture process in an iron mill ~ 
the technology taken out from a hole is known In this case, if the slag has arisen in the steel-manufacture 
process within tapping convertor and tapping also of this slag is carried out together, it lead to 
deterioration of the quality of a final product, for this reason, tapping of the tapping converter leaned so 
that the slag which is floating might be removed in the case of the above-mentioned tapping ~ dropping a 
slag-removal member to a hole is performed 

[0003] this slag-removal member ~ tapping - the head which blockades a hole, and tapping - it consists 
of stems inserted in a hole (called "darts" fi*om the configuration), and the head is constituted by the 
material which has the same specific gravity as a slag and abbreviation for this reason, the time of tapping 
~ a stem - tapping - the slag which a head sinks gradually in connection v^th tapping of steel, and floats 
to steel by positioning and dropping to a hole - tapping ~ before flowing out of a hole ~ tapping ~ a 
hole v^U be blockaded, thereby, the outflow of a slag is prevented and drawing of only steel with high 
purity becomes possible 
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EFFECT OF THE INVENTION 



[Effect of the Invention] It becomes possible to use the darts which have the head of the optimal specific 
gravity according to the slag produced within tapping convertor according to this invention, and steel by 
which tapping is carried out from a tapping converter is made useless, or reducing the quality of the steel 
by which tapping is carried out is lost. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Usually, although the above-mentioned head portion of darts 
is formed in one of the material (a chrome ore or refractories material which wrapped in the slab) which 
has specific gravity equivalent to the ****** slag produced in a steel-manufacture process, depending on 
the various conditions in a steel-manufacture process, for the darts usually used, its specific gravity is too 
heavy, or it has the problem of being too light, if tapping also of the slag will be carried out with steel if 
the specific gravity of the head of darts is light, deterioration of quality arises to a slag and the specific 
gravity of the head of darts is conversely heavy, before [ namely, ] steel will finish carrying out tapping 
for all — tapping — since a hole is blockaded, fiitility will arise 

[0005] With the slag actually produced in a steel-manufacture process, the conventional darts are formed 
unifonnly not related and the problem that deterioration of quality which was described above, and usable 
steel are useless has produced them. 

[0006] Steel by which tapping is carried out fi^om a tapping converter is made useless, or this invention 
aims at offering the method that the tapping method of not reducing quality of the steel by which tapping 
is carried out, the darts used on the occasion of the tapping, and such darts can be manufactured easily. 
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MEANS 



[Means for Solving the Problem] the time of this invention being equipped with a head and a stem and 
carrying out tapping of the steel from a tapping converter, in order to solve the above-mentioned 
technical problem ~ tapping ~ in the darts used for the slag removal positioned in a hole, it is 
characterized by preparing the specific-gravity-adjustment section so that the material of specific gravity 
which is different on the aforementioned head can be attached 

[0008] At the steel-manufacture process in a tapping converter, the specific gravity of the slag which 
floats during steel manufacture according to various conditions differs, as mentioned above, the 
specific-gravity-adjustment section of the head of darts ~ the specific gravity of a head — the specific 
gravity of a slag, and abbreviation — it becomes of the same grade ~ as ~ the controller material of 
desirable specific gravity — attaching ~ this ~ tapping ~ it becomes removable [ the slag of various 
specific gravity which floats to the refined steel by dropping to a hole ] 

[0009] moreover, the female as which the darts manufacture method of this invention specifies the lower 
front face of a darts head so that the above-mentioned darts may be manufactured easily — the male 
which has heights that a hollow should form in a head front face after filling up metal mold with head 
formation material — the process which presses with metal mold, and the above ~ both — it is 
characterized by to have the process which fills up the hollow of the mold goods which removed metal 
mold and were obtained with the specific-gravity-adjustment material which has predetermined specific 
gravity 

[0010] Thus, in case the head of darts is fabricated, the crevice is formed beforehand and it becomes 
possible to manufacture easily the darts from which the specific gravity of a head differs with constituting 
so that it can be filled up vnth the material from which specific gravity differs here. 
[001 1] moreover, the female as which the darts manufacture method of this invention specifies the lower 
front face of a darts head ~ the process which carries out pressing from an opening side after being filled 
up with the head formation material which attaches a removable arbor in the center section of metal mold, 
and has predetermined specific gravity here, and the above — the aforementioned arbor removes from the 
mold goods which removed metal mold and were obtained, and it is characterized by to have the process 
which forms the breakthrough for stem wearing 

[0012] thus, the female which specifies the lower front face of a darts head — the portion extracted by 
allotting the arbor beforehand to the center section of metal mold, and pulling out the arbor of a head 
portion after filling up with and carrying out press forming of the material which has desired specific 
gravity here — a stem — equipping — being easy — it becomes possible to manufacture easily the darts 
which have the head from which specific gravity diflFers 

[0013] furthermore, this invention — the tapping process from a tapping converter ~ setting — tapping of 
a tapping converter — the specific gravity same in case darts are supplied to a hole as the specific gravity 
of a slag and abbreviation of the head of the darts — carrying out — the aforementioned tapping — it is 
characterized by supplying the darts which have such a head to a hole 

[0014] Thus, in case tapping of the steel is carried out from a tapping converter, it becomes possible to 
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take out quality steel eflBciently by supplying the darts according to the actually produced slag. 
[0015] 

[Embodiments of the Invention] Hereafter, the gestalt of desirable operation of this mvention is explained 
concretely, referring to an accompanying drawing. 

[0016] Drawing 1 shows the gestalt of 1 operation of the darts concerning this invention, (a) is a 
perspective diagram and (b) is drawing of longitudinal section of the center of darts. 
[0017] Darts 1 are constituted by the stem 20 fixed so that it may extend caudad towards the head 10 of 
an abbreviation semi-sphere configuration, and the center section of inferior-surface-of-tongue 10a of a 
head 10. the time of leaning a tapping converter and carrying out tapping of the steel, as darts 1 were 
mentioned above ~ tapping ~ what is positioned in a hole and dropped — it is — a stem 20 ~ tapping - 
movement of darts regulates by being positioned in a hole - having - defluxion of steel ~ a head 10 - 
gradually - sinking - going - final ~ inferior-surface-of-tongue 10a of a head 10 - tapping ~ a hole is 
blockaded In this case, the basic material of a head 10 is formed of the refi-actories material with which 
specific gravity of a slag, abbreviation, etc. which are produced at the steel-manufacture process in 
tapping convertor were by carrying out, and material, for example, an iron ore, the piece of steel, the steel 
grain, the iron alloy, etc. were mixed. Moreover, it is desirable to form two or more sUt 10c which sets a 
predetermined interval to inferior-surface-of-tongue 10a of a head 10, and extends in the vertical 
direction along with a periphery. By forming much such slit 10c, steel can be flowed out smoothly. 
[0018] The specific-gravity-adjustment section (crevice 1 1 tubed with the gestalt of this operation) is 
beforehand formed in the center of surface 10b of a head 10, and it fills up with the material 
(specific-gravity-adjustment member) of different specific gravity fi-om the component of a head 10 to 
this crevice 1 1. A material lighter than the specific gravity of the slag which actually floats as this 
specific-gravity-adjustment material, or a heavy material is used suitably. That is, when the specific 
gravity of the slag which actually floats is heavier than the component of a head 10, in order that a head 
10 may float, it is filled up with material with specific gravity heavier than the slag, and a head 10 is sunk. 
On the contrary, since a head 10 sinks when the specific gravity of the slag which actually floats is lighter 
than the component of a head 10, it is filled up with material with specific gravity lighter than the slag, 
and a head 10 is floated. 

[0019] Thus, in a steel-manufacture process, since the specific gravity of a head 10 can be adjusted 
according to the slag which actually floats, it becomes possible to be able to prevent that an impurity 
(slag) mixes with the steel by which tapping was carried out, or to take out only pure steel [ be / no 
fiitility ]. In addition, specific-gravity-adjustment material prepares much darts with which it was loaded 
beforehand for the crevice 1 1 of a head, and specific-gravity-adjustment material which prepares the darts 
in which the crevice 1 1 was formed for the head as shown in drawing 1 (a), and may load with the 
optimal specific-gravity-adjustment material for the specific-gravity-adjustment section (crevice 1 1) of a 
head 10 at the time of a darts injection process, or is different chooses the darts optimal at the time of a 
darts injection process, and you may make it supply it. Moreover, although the 
specific-gravity-adjustment section was formed in the center of the surface 10b as a single crevice 1 1, 
about the position in which a crevice is formed, and its number or composition, it can be changed suitably 
and limited to the composition shovra in drawing. Or the specific-gravity-adjustment section may be the 
composition which specific-gravity-adjustment material can attach in an outside surface besides the 
crevice shown in drawing. 

[0020] Drawing 2 is drawing showing an example of a method which manufactures the darts (darts by 
which the head is beforehand loaded with specific-gravity-adjustment material) shown in drawing 1 . 
[0021] the female which specifies base field 10a of the head 10 of the darts which have an abbreviation 
semi-sphere configuration as shown in drawing 2 (a) - metal mold 30 and the bottom plate 32 which has 
heights 32a so that the hollow suitable for attachment of the stem mentioned later may be formed are 
prepared, and it is filled up with the material (refi-actories material with which the iron ore, the piece of 
steel, the steel grain, the iron alloy, etc. were nuxed) which forms a head 10 here And after pressing with 
the forming force plunger 35 which has the heights 35a and 35b which form a crevice fi"om a fi-ont-face 
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side, a head 10 is formed as these metal mold is shown in drawing 2 (b) by removing in the direction of an 
arrow. In addition, according to it, hollows 1 la, 11 b, and 12 are formed in the fabricated head 10 of the 
heights 35a, 35b, and 32a currently formed in the above-mentioned forming force plunger 35 and the 
above-mentioned bottom plate 32. 

[0022] The crevices 1 la and 12 formed in both-sides side are divided by lOd of thin thick sections, and 
the head 10 formed by the above-mentioned metal mold drills a breakthrough 15 in lOd of this thin thick 
section, as drawing 2 (c) shows. And from a rear-face side, as shown in drawing 2 (d), a stem 20 is 
attached. Shaft 20a inserted in the aforementioned breakthrough 15 is projected and formed in the 
upper-limit side, a stem 20 is in the state where this shaft 20a was inserted in, and the upper-limit side of 
a stem 20 is shown on the base of a hollow 12 to spite it while it extends below, 
[0023] In this state, as shown in drawing 2 (f), a hollow 1 1 (1 la, 1 lb) is filled up with the 
specific-gravity-adjustment material 40 which has different specific gravity from the specific gravity of the 
material of a head 10, and a stem 20 is fixed to it. In addition, on the occasion of restoration of the 
specific-gravity-adjustment material 40, as shown in drawing 2 (e), where wandering of a stem is stopped, 
restoration of specific-gravity-adjustment material is attained by allotting the shaft holddown member 38 
between shaft 20a and the inner skin of hollow 1 lb. Moreover, after being filled up with the 
specific-gravity-adjustment material 40, it is desirable to blockade the specific-gravity-adjustment material 
40 with covering 42. In addition, as specific-gravity-adjustment material 40, a chrome ore, an iron ore, 
etc, can be used as a material with comparatively light specific gravity, and the piece of steel, a steel 
grain, an iron alloy, etc. can be used as a material with comparatively heavy specific gravity. 
[0024] It becomes possible to create one-wise and easily the darts which have the head from which 
specific gravity differs by changing suitably the component of the specific-gravity-adjustment material 
with which the hollow 1 1 of a head is filled up according to the above composition, where it has a stem. 
Of course, a stem 20 may be composition attached in after the event to the head with which the 
specific-gravity-adjustment material 40 is filled up. 

[0025] consequently, the darts which have the head of the optimal specific gravity ~ choosing ~ tapping 
— it becomes possible to take out quality steel efficiently by dropping to a hole 
[0026] Next, the another manufacture method of darts is explained with reference to drawing 3 . 
[0027] the female which specifies the base field of the head of the darts which have an abbreviation 
semi-sphere configuration as shown in drawing 3 (a) — metal mold 50 and a female — the bottom plate 52 
allotted in the center of metal mold 50 is prepared, and it is filled up with the material (refractories 
material with which the iron ore, the piece of steel, the steel grain, the iron alloy, etc. were mixed) 55 
which forms a head here In this case, while projecting up, shaft 52a gradually narrow-diameter-ized 
towards the upper part (a upper-limit field is ******) is attached, and a bottom plate 52 is filled up with 
material 55 to near the upper-limit section of shaft 52a, as shown in drawing 3 (b). 
[0028] and the hole in which shaft 52a is made to insert from a front-face side — by pressing with the 
forming force plunger 57 which has 57a, and hardening material 55, a head 10 is formed, and as shown in 
drawing 3 (c), the forming force plunger 57 is removed then, the thing for which a bottom plate 52 is 
raised up, and a bottom plate 52 is removed, and shaft 52a is removed — (— the head 10 by which 
taper-like breakthrough lOe was formed in drawing 2 (d) - (f)) and the center is completed ( drawing 2 
(g)) In this case, since shaft 52a is narrow-diameter-ized as it goes up beforehand, drawing is performed 
easily. And insertion fixation of the stem 20 shown in drawing 1 is carried out at breakthrough lOe 
formed of this shaft. 

[0029] According to the above composition, the head itself can really be fabricated by the material of 
various specific gravity by changing material 55 variously, and the darts which have the head of various 
specific gravity can be easily created by it. In addition, as specific gravity controller material 40, a chrome 
ore, an iron ore, etc. can be used as a material with comparatively light specific gravity, and the piece of 
steel, a steel grain, an iron alloy, etc. can be used as a material with comparatively heavy specific gravity. 
[0030] Consequently, two or more darts from which the specific gravity of a head differs are created, and 
it becomes possible in an actual injection process to take out quality steel eflBciently by choosing the 
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optimal darts. 

[003 1] As mentioned above,-like, although the darts which have the head which has various specific 
gravity can create only a head in one, a stem and really Especially when creating large-sized darts, as 
shovm in drawing 4 (a), a head 10 is divided (division sections lOp and lOq), these are separately created 
in one, and a head 10 may be created by combining each division section by adhesion etc., as shown in 
drawing 4 (b). each head composition — it is desirable to form a positioning means (crevice lOp' and 
heights lOq* which fits into this) so that it faces creating Members lOp and lOq, and it may position easily 
to each composition member and a head 10 can be created 

[0032] As mentioned above, although the manufacture method of the darts which have the head from 
which specific gravity differs was explained, about the manufacture method of darts, it is possible for it 
not to be limited to the gestalt of the above-mentioned implementation, and to create by various methods. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 (a) — tapping of a converter — the perspective diagram of the darts dropped to a hole, and 
(b) — drawing of longitudinal section of darts 

[Drawing 21 (a) Drawing shoving order for an example of a method which manufactures the darts 
concerning this invention including - (f) later on. 

[Drawing 3] (a) Drawing showing order for the option which manufactures the darts concerning this 
invention including - (g) later on. 

[Drawing 41 For (a), drav^ng which looked at the head of the divided darts from the 
inferior-surface-of-tongue side, and (b) are drawing which looked at the state where the head of the 
divided darts was unified, from the inferior-surface-of-tongue side. 
[Description of Notations] 

1 darts, 10 ~ head, lOp, and lOq— the division section, 1 1 ~ crevice (specific-gravity-adjustment 
section), 30, and 50 — female ~ metal mold, 32, and 52 — a bottom plate, 40 — 
specific-gravity-adjustment material, 35, and 57 — fabrication force plunger 
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DRAWINGS 



Prawing 11 



/ iot> / 

lOc 






1 of 2 



10/31/02 10:05 A^ 




2 of 2 



10/31/02 10:05 /J^ 



